Methionine dependence of tumor cells: programmed cell survival?
A majority of tumor cell lines are considered to be "methionine-dependent" because of their inability to grow in culture when methionine is replaced by its precursor, homocysteine. We have previously shown that this phenotype is not due to the incapacity to synthesize methionine from homocysteine but rather to a deficiency in the "methionine salvage pathway", including 4-methylthio-2-oxobutanoic acid (MTOB), which is transaminated into methionine. At low concentrations MTOB can restore normal growth of methionine-dependent cell lines in the absence of methionine. However, when MTOB concentrations are increased the cells undergo apoptosis. Methional, a metabolite of MTOB produced by the branched-chain oxo acid dehydrogenase complex, is a potent inducer of apoptosis in a murine lymphoid cell line. We suggest that the methionine-dependent phenotype is associated with a reduced content of methional, which behaves as a proapoptotic agent. For this reason, methionine-dependent cells have a relative survival advantage.